Material for an analysis of the pathogenesis and course of acute peripheral arterial ocelusion was provided by patients with acute arterial occlusion in a lower extremity, special arterial injection studies of amputated limbs, arteriograms performed on cadavers, and data from nai experimental investigation of acute femoral artery embolism in dogs. This correlative study offers a basis for the evaluation of procedures recomaniended for the prophylaxis and treatment of acute isehemia. 
Material for an analysis of the pathogenesis and course of acute peripheral arterial ocelusion was provided by patients with acute arterial occlusion in a lower extremity, special arterial injection studies of amputated limbs, arteriograms performed on cadavers, and data from nai experimental investigation of acute femoral artery embolism in dogs. This correlative study offers a basis for the evaluation of procedures recomaniended for the prophylaxis and treatment of acute isehemia. The clinical material studied, therefore, represents a selected portion of the total hospital population with acute leg artery occlusions.
Pathologic Studies
The technic used in injecting and dissecting amputated limbs has been previously described.' Briefly, the arteries of each amputated leg were injected with radiopaque mass, the leg was unrolled so that the major arteries lay in one plane, the unrolled extremity was x-rayed, and the arteries were then dissected with the roentgenograins as a guide. The criteria for the determination of the presence or absence of arterial occlusion, narrowing, or interarterial anastomosis have also been previously described in detail.' The term "occlusion" as used in this communication always denotes complete occlusion.
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The incidence of at least one recurrence during the first x years among those who survived may be estimated as 100 -Ny. rx +d'x q'x, the combined incidence of initial recurrence or death for any year was calculated as: q'x = O'X-V2 W'x P'X, the cumulative percentage of patients who escaped both death and recurrence was calculated as:t (table 3) it was estimated* that one fourth of this group would sustain at least 1 recurrence of an acute occlusion of a leg artery. There is nothing in the data to suggest that recurrences had a greater tendency to occur early or late in the follow-up period. It was also estimated that the cumulative 5-year survival rate without a recurrence in this group would be 40 ± 8 per cent (table 3) .
In addition there were among the 56 sur- Clot Lysis. Although lytic, mechanisms are known to exist in man, direct evidence of (lot dissolution is difficult to obtain, since the length of an embolus or throimabus cannot be measured when it first obstructs a vessel and then compared with the amount of clot found at the time of examination of the ampntated specimen. M\oreover, the return of a previously obliterated pulse may be accounted for by clot fracture, or by the enlargement of pre-existing collateral vessels or the development of new channels that Imvpa. the olbtruetion. It was therefore necessary to turn to the experimental studies ini which clots formed in femoral arteries were released to the periphery. Often within hours after their release to the periphery these emboli showed definite diminution in size when compared with the control clot in the contralateral femoral artery. Emboli were invariably recovered within 3 days after release, sporadically re(overed between 4 and 6 days after release, anifd never recovered after 7 or more days. Sincee these studies were made onl arteries that were injected with radiopaque mass and subsequently dissected, it was possible to comi-(cli(le that these emboli had either diminished so imarkedly ill size that they wvere lodged ill peripheral arteries not visible to the naked eye or that they had actuallyl dissolved completely. These (fig. 2) .
The effectiveness of such collateral vessels in occasionally delivering pulsatile flow was exemplified by one patient with a good dorsalis pedis pulsation whose extremity was removed because of a sarcoma. The anterior tibial artery in this amputated specimen was occluded by atherosclerosis for 10 cm. in the mid leg; pulsatile flow had been delivered to the dorsalis pedis artery by a grossly demonstrable collateral from the peroneal artery.
While it has been shown that preformed interarterial anastomoses exist and may specifically enlarge in response to main vessel obstruction, these observations provide no information as to the time required for the maximum enlargement of these collateral channels. On the basis of personal clinical observations relating to the improvement in ischemia following recovery from acute occlusion, maximum enlargement may require several weeks or longer.
Clot fragmentation and lysis and preformed interarterial anastomoses may be responsible for asymptomatic acute arterial occlusions. These mechanisms may also be responsible for the dramatic spontaneous resolution of severe acute ischemia. Although not disproving the role of "spasm" they provide alternatives to the concept of the release of "spasm" as an explanation for the sudden relief of arterial insufficiency in some individuals. The gradual enlargement of anastomotic channels that bypass complete obstructions can account for the delayed and gradual improvement observed in some individuals weeks to months after the initial occlusion. DisCussIoN There is ready agreement that in the treatment of acute peripheral arterial occlusion all systemic factors that increase the disparity between local blood supply and demand
FIG. 2. Portion of injected amputated limb with
corresponding roentgenogram illustrating the localization and wide diameter of one of the compensatory collateral channels that specifically developed in response to an occlusion in a main tibial artery.
should be corrected. Thus, anemia, heart failure, shock, electrolyte imbalance, and infection should be promptly treated and thermal, chemical, and mechanical trauma should be avoided. In the selection of more specific therapy, agreement is not so universal. How arterial obstruction shares with embolectomy the objection that it represents a surgical procedure in a cardiac patient and thereby may add a burden to the heart, increase the risk of venous thrombosis and pulmonary embolism, and limit the use of anticoagulant drugs in the postoperative period. One of the most compelling arguments for the ablation of sympathetic tone has been the belief that this procedure would relieve the "spasm" induced by the obstruction itself. Not only is there little evidence that the arteriolar vessels in the ischemic zone are in "spasm " in organic arterial insufficiency,'8 but the observations reported in this paper, although presenting no direct evidence against "spasm," do offer alternatives to the concept that the release of "spasm" is responsible for the sudden and often marked improvement in peripheral blood flow that may occur spontaneously.
Anticoagulant drugs are of value in preventing the formation of new clot or the propagation of existing clot; they do not dissolve thrombi already formed. Since clots often have propagated extensively before the patient sees a physician, the value of anlticoagulants for the local arterial lesion may be limited. Moreover, in ischemic limbs the use of these drugs invites the small but potential hazard of hemorrhage within the walls of sclerotic arteries with subsequent thrombosix. 19 The principal recommendation for anticoagulant therapy aside from its ability to retard the propagation of clot locally is that it is effective in preventing further thromboembolic phenomena in the pulmonary and systemic circuits. It should be emphasized, however, that, as with embolectomy, there is still no statistically valid clinical evidence that
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Of all the procedures recommended for the treatment of acute arterial occlusion, fibrinolytic agents or substances that activate the normally present fibrinolytic mechanism appear to offer the most valid therapeutic approach, for these agents may induce clot dissolution throughout the extremity. In the past, compounds recommended for this purpose have had such nonspecific, proteolytic effects or have been so toxic that they could be used neither effectively nor safely.20-22 With the advent of more highly purified compounds23 the development of lytic agents may be approaching the stage of practical clinical trial. When used alone or combined with anticoagulants, lytic agents may eventually form the ideal therapy for acute arterial occlusion. However, the use of these drugs must also be viewed with caution until it has been demonstrated in man that fibrin can be dissolved without precipitating hemorrhage through induced afibrinogenemia or alterations ill other clotting components.
After Care Following Acute Peripheral Arterial Occlusion. When the maximum improvement afforded by normal compensatory mechanisms has been achieved and the general condition of the patient has become stable, reconstructive arterial surgery has a place in the treatment of residual disabling ischemia secondary to acute arterial occlusion. However, the indications for arterial grafting in patients who recover from acute arterial occlusion should be decided on an individual basis: the overriding considerations will be the degree of residual ischemia, the technical feasibility of the surgical procedure as indicated by arteriography,24 and the general health of the patient.
In a large majority of patients subjected to sympathectomy, sympathetic tone returns within months of the operative procedure, even though the foot may remain warm.17 These observations tend to invalidate the claim that sympathectomy has any "prophylactic" value in the prevention of further ischemia.
Prolonged anticoagulant therapy can be expected to be of value in preventing the deposition of further clot. [25] [26] [27] [28] [29] [30] In view of the high recurrence rate of acute peripheral arterial occlusions in our series as well as the high incidence of serious cardiovascular disease, the use of ambulatory anticoagulant therapy for the prevention of further clotting in the leg and elsewhere in the circulation would appear to be justified.
Finally, it will be appreciated that acute leg artery occlusion usually represents but 1 episode punctuating a progressive or recurrent process having its origin in the heart.26 31, 32 Thus, in addition to prophylactic anticoagulant therapy and bypass arterial grafts, the long-term management of some patients with acute arterial occlusion may encompass a medical and surgical attack on the diseased heart itself. On the assumption that the high incidence of atrial arrhythmias may have a causal relation to embolic phenomena, it appears justified to attempt to maintain a normal sinus rhythm in patients with paroxysmal arrhythmias by the use of digitalis and quini-(ihe. Despite the attendant hazards. it may be desirable when patients are on anticoagula'ut therapy to attempt to convert fixed arrhythmias by the use of quinidine. The value of radioactive iodine for this purpose in selected patients will require further trial. 33 Although not yet adequately evaluated for this purpose Therapia a anticoagulantes non es ideal sed pare offerer promissas del plus grande beneficio general con le plus basse risco. Isto vale specialmnente con respecto al prevention de recurrente episodios thromboembolic in le gamba o alterubi in le circulation.
